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(54) PUKCHUPYIOIIA COEAUHUTEILHBI DJIEMEHT

(57) ®opmyna usobpereHus

1. QUKCHPYIOIHHA COENHHHTENBHEIN 3JIEMEHT (21, 22) 114 peleTyaToro Kapkaca
MOJBECHOrO NOTOJIKE, BKIIOYAIOMIErO rnasHyo 6anky (20) u nonepeunsie 6anku (26, 27),
BLUTOIHEHHBIA C BO3MOXXHOCTBLIO BCTABJIEHHA B BrIpes (23) riaasHol Oanxn (20) ¢
COETHHEHHEM 3AMKOM C YK€ PaclIOIOXKEHHBIM B BrIpese (23) NpOTUBOIIONOKHBIM
MIEHTHYHBIM COEAHHUTEILHBIM 3JIEMEHTOM (22) M MMEeIOIMH KOHCONLHBIA YIpyruft
¢duxcatop (40), BLUTOIHEHHBIH 32 OJHO LEJIOE C OCHOBAaHHEM (41) COEAMHMTENBLHOrO
9JIEMEHTa H OTXOASALNMHA OT HErO C IIAPHUPHLIM COSAMHEHHEM B TOYKE OIIOPBL, IIPHYEM IIDH
BBOJIC COCMHUTENIbHOTO 31eMenTa (21, 22) B Bbipes (23) rnasHoft 6anky (20) ynpyruh
¢dukcaTop (40) ¢ ycunueM nprxumaercd 60K0BOM CTOpoHOM Bhipe3a (23), oTrubasch K
OCHOBAHHIO (41) C BO3MOKHOCTBIO TPOXOXKACHUA Uepe3 Bripes (23), a koraa
CoeaMHUTENbHBIA 371eMeHT (21, 22) BcTaBied B Buipes (23), ynpyru#t pukcatop (40) cnocoben
pasrubaThCcs, NOBOPAYMBAAChH OT OCHOBaHMA (41) 4 BO3Bpamasch B CBOe CBOOOHOE
TIOJIOXKEHME, OTIMYAIONIMACA TeM, YTO ynpyruil puxcatop (40) MMeeT CKPYIJIEHHBIN YYaCTOK,
repexoasilmit B NMpsAMOo#A y4acCTOK B BYE phiuara.

2. CoenMHMTENbHEIH JIEMEHT 110 1.1, B KOTOPOM pajiiyC Ayri OKPYXHOCTH
CKPYTJIEHHOIO yYacTKa cocTasifeT npubmsurensHo 0,1 cM (0,4 moiima).
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3. CoeMHUTENBHEIN 3M1€ncHT 0O .1, B KOTOPOM yKa3aHHbIA IPAMO:. ,4acTOK (43)
HaKIJIOHEH K OCHOBaHHIO (41) nox yrinoM npubnuaurensHo 42°.

4. CoenMHUTE/BHBLI TIEMEHT M10 I1.1, B KOTOPOM MpH BBOAE COEAMHUTENBLHOIO
aneMenTa (21, 22) 8 Bbipe3 (23) ynpyruii puxcarop (40) ynupaercs B 60KOBYK CTEHKY
BBIpe3a (23) C HEKOTOPHIM 3aMa3AbIBAHMEM.

[Tpuoputer ycraHoBIeH 1o JaTe noaayu nepsoi 3asBku Ne 10/754,323 ot 09.01.2004,
noaaHHOM B nmateHTHOe Beaomctso CHIA.
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CTPOHTENBbCTBA, B 9aCTHOCTH K KOHCTPYKIpH
nonsecoro noromka Texsrraeckuiy pe3ynsTar

H306peTe Mg 3aKI0Yaerca B CHIDKEeRID
Tpynosarpar OpH MOHTaxe TIOTOMNKA,
Duxcapyiomys COCIMHHTETE R AJIEMEHT

IlonBecHoro nnoroixka BCTampigeres B BhRIDE3

ThaBHOH  Gamxy PemETIaTOr0  kapkaca u
CocanHsercy 3aMKOM c TakHmM xe
IPOTHBONOROKHEIM uxcHpyIompNg

|

COCIMHHTENLHLIM  anemenToM.  Gukcupyronnu
COCIMHMTENILHBYY  3CMEHT MMEET KOHCONLHbIA
ynp&ndi ¢HRCaTOp, TOYRa ONOpH  KOTOPOTO
ofpazorana B wMecre ero COCMMHCHUN ¢

OCHOBAHHEM COCNHHUTENBHOTO NICMEHTa
CKPYITICHHBIM O DaJMyCy yJacTEOM, Giaroaps
HAIHIO KOTOpOro OpH yCTaHoBxe

COCAHHHTCIILHOTO 3NEMCHTA B BEIPE3 €T0 YOpyru#t
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ONpeACICHHEIM 3aNa3ALIBABMEM, 3 3.0 -mm1, 4 un.
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(54) PUKCHPYIOIUY COEAUHHWTEJILHBIV JIEMEHT

(57) Pepepar:

N3o6perenne OTHOCHTCSH K obnacru
CTPOMTENIECTBA, B 4YaCTHOCTH K KOHCTPYKIMH
NOABECHOTO noTONkKa. TexHHYeCKHH pe3ynbTaT
mobperenns 3aKTIONAETCS B CHHXEHHH
TPYAO3aTpaT Ipn MOHTaXe TOTONKA,
DPUKCHPYIOIIHIA COCOHHHMTEIIbHBIA 3JIEMEHT
TIOABECHOrO TNOTONKA BCTABIAETC: B  BHIpE3
InaBHOA  bGams  pemeryaToro  kapkaca M
COCMHACTCS 3aMKOM c TaKuM xe
MPOTHBONIONOKHEIM (PHKCHPYIOILHM

01

COCNIMHMTENbHEIM  JNIEMEHTOM.  (DUKCHDYIOLMA
COCIHHHMTENLHLIA 3NEMEHT MMEeT KOHCONLHAIA
ynpyruit  ¢uxcaTop, TOUKa ONOPE! KOTOPOTO
obpazoBaHa B MECTE €ro COCOMHCHHE C
OCHOBaHHEM COEIMHUTENLHOTO aneMeHTa
CKPYTIIEHHEIM IO PaavyCcy Y4acTkoM, Onaronmaps
HAJIHIHIO KOTOpOTo HOpH YCTaHOBKE
COSIMHHTE/ILHOTO WIEMEHTA B BHIPE3 €0 YIpynit
¢uRcaTop ymupaerca B BOKOBYIO CTEHKY BRIpE3a C
OTpefencHHEIM 3ana3fkBaHHeM. 3 3.11. G-1b1, 4 Wi
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B nacrosiee BpeMa B KOMMEPYECKHX M NPOMBILICHHEIX 30AHMAX O4€Hb YACTO
UCTIO/B3YIOT MOJBECHRIE NOTONKH. Takue NMOTOJIKH HMEIOT NOABEIIEHHLIH Ha TPOCAX K
TNIEPEKPLITHIO 3NAHHUA METAJLIHYECKHH PElIETHATRI KapKac, 06pa3oBaHHbI COEHMHEHHBIMH
Mexay cO60# rnaBHBIMM B NIONEPeIHEIMH Gankamu. Pemerya o KapKac ClIyXHT ONOpo#H
AN aKyCTHYECKHX (3BYKOIOTIOMAONIMX ) [IaHENEH, KOTOPBIE YCTAHABIMBAIOT B
NIPAMOYI'OJIbHEBIE IpoeMal peme'rlm.

Hacrosmee u306peTenne 0THOCHTC X COEIMHHTEbHbIM 9JIEMEHTAM, NpeAHA3HAYEHHBIM
A1 COCAMHCHMA B y3J1aX PEILETKM KAPKaca ABYX IIPOTHBONONOXHEIX NOIIepeyHbIX 6anok ¢
riaasHol Gankoi.

TozBecHbIE NOTONKM ¢ METAILIHYECKMMH 6anKkaMy, COeTHHEHHBIMU MEXIY coGOH B
PELIETHATBIA KaPKAC, K KOTOPOMY KPEIIAT aKyCTHYECKME aHeNH, XOpomo u3BecTHbI. Takue
NOTOJIKK ONMCAHEI, HanpuMep, B naTeHTax US 5839246 u US 6178712, KOTOPHIE BIIIOYEHKI
B HaCTOAIIEE ONMHCAHME B KAYECTBE CChUIKH.

Pemerka kapxaca B Takux NOTONKAaxX UMEET TOUKH Tepeceyens, B KOTOPLIX JBE
TIPOTHBOIIOIOKHBIC NTOIIEPEYHLIE GaJIKH COSAMHSIOTCS C TIIaBHOH Gankoi.

Hacrosuee u3o6perenne oTrocHTCs K TakoMy coeauHeHHI0 6anox PeIeTYaToro Kapkaca
MOABECHOT O NOTOJIKA.

Kaxnas nonepeunas 6aika B MecTe COEIMHCHMA HMEET COEMHHUTENbHLLH 3JIEMEHT, KOHel|
KOTOPOro ¢ ORHOHA CTOPOHBI rTaBHOM GAJIKM C YCHIIMEM BCTABJIAETCS B BBIpES,
BBINOHCHHBIH B CTEHKE I/IaBHON GAJIKH, M HACKBO3b ITPOXOHT YEPe3 HETO.
CoenuunrensHble 91eMEHTDI BCeX nonepeyHrIx 6anoK NOMHOCTHIO MAECHTHYHB! APYT APYTY.

Coenuuurensapiii aneMenT, KOTOPbIA IEPBLIM BCTABJIAETCA B BLIPE3 rJIaBHON Hanky,
YACPXHBACTCS B BHIPE3e yNPYIMM (HUKCATOPOM, BLITOJHEHHBIM B BHlIE OTOTHYTOMH
KOHCONBHONA nnockoit npyxuHsl. Takol GpukcaTop, BHITOIHEHHLIH NPOCEYKOH B OCHOBAHHH
COEMMHNTENS, B HCXOHOM COCTOSIHUM HAXOAMTCS B OTKPEITOM I10JI0XEHHH.
PacrionoxenHEIN KOHCONLHO MOt YIIIOM K OCHOBAHHIO COETMHUTEILHOTO 3IEMEHTA
yIpyru# GHKCaTOp NpPH COETHHEHHH 6aN0K NPOXOAMT Hepe3 BLIpe3 raBHOMN Ganku,
TIPUXHMACTC K ONHOH U3 CTOPOH BLIPE3a H OTIKHMAETCH B 3aKPbITOE MIONOXKEHHE, a 3aTeM
BO3BPALIACTCA B HCXOAHOE OTKPBLITOE NOJIOKEHHUE M YIIMPACTCA B INIABHYIO 6anKy ¢ Ipyro#
CTOPOHE! H YAEPKHBAET COCAMHHTENbHDIA JIEMEHT B BLIPE3€ IIIABHON Gaiky.

3arem B BbIpe3, B KOTOPOM YK€ HaXOQuTCA NEPBhIA COEAVHUTENbHBIN 2JIEMEHT, Uepe3
Bonee y3kyio menb ¢ APYTOH CTOPOHEI C YCHIIMEM BCTABISIOT COECIMHUTENILHBIN 311EMEHT
BTOpO# nonepeqnot 6anku. Ipn ycranosxke B BBIPE3 BTOPOrO COEAMHHTEILHOTO 3/IEMEHTA
€ro ynuparolHiica B CTEHKY BRIpe3a ynpyruit GUKcaTop OTXKMMAeTcs B 3aKpHITOE
NO/I0XEHHE.

YCTaHOBKa B BBIPE3 COEMMHUTEILHEIX IEMEHTOB, B 0COBEHHOCTH BTOPOTO
COCAMHUTENLHOTO 3NeMEHTa, TPeGyeT NPUITOXKEHHs AOCTATOYHO BHICOKHX YCHITHIA.

Conpornsnenue, koTopoe npuxouTcs OpeonosIeBaTh NPH COEAUHEHHH Oanok TakuMu
COCAMHHTENLHBIMY 31IEMEHTAMH, BOSHHKACT Cpa3y e B TOT MOMEHT, KOIia BTOPOH
COEMHMTENIBHEIN SNIEMEHT BCTABISIOT BHYTPb BLIPE3d, B KOTOPOM YK€ HAXOQUTCA NEPBLIA
COENHBUTENLHEIR JNIEMEHT, H HE HCUE3AET N0 MEePe NPOABHKEHHS Yyepes BhIPE3 OTHKATOrO B
32KPBITOE ION0XKEHHE YIPYTOro pHKCaTOPa, 0 yeM Gonee IOAPOGHO CKA3AHO HHKE.

OxoHnuarenbHoe coemmuenne 6anok ITPOHCXOUT NOCIIE TONTHOM YCTAHOBKH B BHIPE3
TNaBHON 6anKH COEMMHHTENLHOTO 3IEMeHTa BTOpOIi nonepeyHo# GaikH. BLIMOIHEHHbIE Ha
OCHOBAaHHM COEMHMTENLHOTO 3NIEMEHTA B BUJE BLICTYIIOB 3aILENKH, KOTODBIE HIMEIOT
Kyna4KkoBYIO W 3aNIMPAOINYIO TIOBEPXHOCTH, H KOHUBI COEAMHHTENbHEIX 3JIEMEHTOB,
KOTOpsie ynpyro cru6aiorcs u pasrnGaloTes IPpH YNOPE B 3aILEKH, MHOTIA HA3bIBAIOT
3aMKOM COCIMHHTENILHBIX 3JIEMEHTOB HIH 3aMKOM, NOXOKHM Ha "pykonoxartue”,
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CoenrHEHHbIE TAKMM 3aMKOM MM NIOXOXHM Ha "PYKONIOXATHE" COCIMHEHUEM
COCNMHHTENbHEIE JIEMEHTHI HENb3A pa306paTh M BRITAHYTH U3 BLIPE3a INIaBHOM Ganku mOx
ACACTBHEM YCHIIHS, HANPABIEHHOTO BIOJb NPOJOJILHOM OCH COCIMHEHHBIX MEXY coBOi
nonepeunbix 6anox. CoennHentsle MeXAY COOOH COETMHUTEIbHBIE INEMEHTRI HAIEKHO
YACPXHBAIOTCS B BhIpE3€ INIaBHOM Ganku u B 60K0BOM, M B BEPTUKANbLHOM HANPABIEHHAX.

B co6paHHOM NONOXKEHHM BTOPOH COEAMHMTENbHBIA IMEMEHT PpacronoxeH BROJb
BCTaBJICHHOTO B BRIPE3 IEPBOIr'0 COSAMHHUTENBLHOIO 3NEMEHTA, M 3alENKH 3aMKa BXOIAT B
3alCIUIeHUe C KOHUAMM COSTMHHTENBHEIX 37IEMEHTOB H 06pasyroT 3aMOoK, KOTOpBIR
YACPXUBACT COCIMHUTENbHBIE 3JIEMEHTE! BHYTPH BRIPE3a Ha OHOM M TOM e ypoBre. s
BbIpaBHUBAHHs COCAMHUTENBHBIX 3IEMEHTOB B I' OPH30HTANBHOR IJIOCKOCTH IIPpH YyCTAaHOBKE
B BRIPE3 BTOPOro COCAMHMUTENIBHOTO 3JIEMEHTA €ro OGLIYHO ITOAHMMAIOT MM OIyCKAaIOT.
Cpe3saHugble OR yII0M NepeHHE KOHIBI COCAUHUTENBHBIX JIEMEHTOB HAIpaBILIOT
COCIMHHUTENbHBIE 31EMEHTH! IIPU HX YCTAHOBKE B BhIPE3 IIIaBHOMN Gasky.

CoenynuTENBHBIE 3IEMEHTHI TAKOTO THIIA XOPpOLUO H3BECTHBI M ONMCAHBI, HATIPUMED, B
YHOMSAHYTBIX BBILIE [IATEHTAX. :

Jna MoHTaxa oABECHOr0 MOTO/KE O6LIYHO NPHXOIUTCA UCNIOJIb30BaTh OonbIIOE
KOJIH4ECTBO TAKMX COEIMHUTENbHBIX 31EMEHTOB.

B ocHoBy nacrosuwero uso6perenns 6x1a NONOXeHa 33134 - paspaboTaTh HOBYIO
KOHCTPYKIWIO GHKCHDYIOIIEro (B 3aMOK) COCAMHUTENLHOTO 3IEMEHTA OMCAHHOTO BHIIIIE
THNA, KOTOPas N03BOJIsLIA ObI IPH KCTIONB30BAHMM TAKUX COSTUHUTENbHBIX 31EMEHTOB
YMEHBUINTD yCHIIHA H paboTy, KOTOphIE TpebyeTcs 3aTpaTHTh AN CBOPKM PelIeTIaTOro
Kapkaca moiBECHBIX ITOTONKOB H3 COENHHAEMBIX MEXay cobol 6anok.

YxasaHHas 3a5aua pelaeTcs NOCPEACTBOM (PMKCHPYIOLIEr0 COeAMHHTEIBHOTO JNEMEHTA
AJ1A PEIIETYaTOro KapKaca MoJBECHOrO OTOMNKA, BKIIOYAIOIIEro rMaBRyIo 6anky u
NonepedHpie 6anku, BLUTOIHEHHOTO C BO3MOXHOCTBIO BCTAB/ICHHS B BBIpE3 r1aBHOi Oakn
C COCAMHEHNEM 3aMKOM C YK€ PACIIONOXKEHHBIM B BHPE3€e IPOTUBOMONOXHBIM HACHTHYHBIM
COEMMHUTENLHBIM 31IEMEHTOM M KOTOPLIA HMEEeT KOHCONBHLIN YIIpyrii ¢uxcarop,
BLUTONHEHHBIH 32 OJHO LENIOE C OCHOBAHMEM COCAMHUTEILHOIO 31EMEHTA H OTXOASIu OT
HETO C IMAPHHPHBIM COCAMHEHNEM B TOYKE ONOPLI, IPUYEM NP BBOJIE COEMUHHTEBHOTO
S7IEMCHTa B BbIPE3 rIaBHON Gaslku ynpyruit GUKCaTop ¢ yCHIMEM IpHXHMaeTcs GOKoBOi
CTOPOHOH BhIpe3a, OTrUbasACh K OCHOBAHMIO C BO3MOXHOCTBIO IPOXOXKAEHHNA Yepe3 BhIpe3, a
KOTNia COeNMHUTENbHBIN 3/IEMEHT BCTABIIEH B BhIPE3, ynpyrult huxcaTop cnocoben
PasrubaThbCs, NOBOPaYMBAsACH OT OCHOBAHMS U BO3Bpallaick B CBOE CBOOONHOE [TONOXKEHHE,
NpuyeM ynpyru# ¢UKCaToOp HMEET CKPYTJICHHBLHA Y4acToOK, NEPEXOnsIIMA B IPAMOR y4aCTOK
B BUJE pbI4ara.

B 4acTHbIX BapuaHTax panuyc ayru OKPY>HOCTH.CKPYTJICHHOT'O y4aCTKa COCTaBAdeT
npubiausurensuo 0,1 cm (0,4 Afo#iMa). YKa3aHHBIA NPAMON YYACTOK HAKIIOHEH K OCHOBAHHIO
NOA YrNOM NpUOIU3HTENLHO 42°, Ilpu BBOE COENUHNTENBHOrO lIEMEHTA B BBIpE3 yUpYIus
¢uxcaTop ynupaercs B GOKOBYIO CTEHKY BhIpE3a C HEKOTOPBIM 3alla3AbIBAHUEM.

Hcnonb3osanue npemiaraemMeix B M306peTeHUM COeMMHMTENbHEIX 3/IEMEHTOB YIPOLAET
COeNMHEHHE OAIOK M NO3BOMAET YMEHbUIUTh HEOOXOMUMBIE U1 MX cbopxu ycums u pabory
34 CHET TOro, 4TO NPH YCTAaHOBKE BTOPOrO COSAMHHTEILHOTO 3JIEMEHTA B OCTABIIYIOCH
CBOGOAHOM NOCIE YCTAHOBKH NEPBOI'0 COSAMHHMTENLHOTO 3/1eMEHTa Y3KYI0 Weiib Bhipesa
TnaBHO# 6anky ynpyrusi ¢puxcatop BTOPOT'0 COCAMHHUTE/ILHOTO 3JIEMEHTA YIIUpaeTcs B
CTEHKY BBIPE3a C HEKOTOPBIM 3aNa3AbIBAHKEM, KOTOPOE NO3BONIAET YMEHLIINTE
COTIPOTHBIIEHHE OT CUI TPEHHUS, KOTOPOE HEOGXOMMMO NpeosioNeTh AMIA TOrO, YTOOLI
SNEMEHTB! 3aMKa 3aHANM HEO6X0AMMOE ULsl NIOCEAYIONIETO COEUHEHMS TOTIOXKEHHUE, U
CONMpOTHBIIEHHE, KOTOPOE HEOOXOAUMO IIPEONOJIETE JUIA TOTO, YTO6H! OCHE
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CONPHKOCHOBEHMA APYT C APYIOM 3/IEMEHTHI 3aMKa 3aHSUIH HE0OX0MMMOE I COETMHEHHA
6aox nonoxeHue.

B npenaraeMoM B M306peTeHHH COEAMHHUTEILHOM 3IEMEHTE ynpyru# ¢uxcarop,
KOTOPBIA B CBOOOHOM IOJIOXEHMH NOJIKEH BHICTYNATh BOOK OT OCHOBAaHMS
COBMMHHTENLHOTO 3JIEMEHTA Ha PACCTOSHME, AOCTATOYHOE [ yAepKaHMa [IEPBOTO -
COCAMHMTENILHOT'O /1IEMEHTA B BbIPE3€ INIABHOH OAJIKH 10 YCTAHOBKH B HEF'O BTOPOTO
COCAMHUTENLHOTO IEMEHTA, COEIMHEH C OCHOBAaHMEM COEIMHUTENLHOTO 37IEMEHTA B TOYKE
OMOPRI yYACTKOM, UMEIOIMM (OPMY IYTH OKDPYKHOCTH, & HE OTOTHYT, KAK B H3BECTHBIX
COCIMHNTEIIbHBIX 3JIEMEHTAX, IIOA OCTPHIM YIJIOM K OCHOBaHHIO.

BrmonHeHHbI TakuM 06pasoM ynpyruh pHKCATOp 3aMKa IIPH YCTAHOBKE B BHIpE3
BTOpOro COCAMHMTENRLHOTO 3JIEMEHTA IOBOPAYHBAETCS OTHOCHTEILHO INAPHUPHON TOUKH
Onops! ¥ YITHpaeTcs B 60XOBYIO CTEHKY BhIPE3a C HEKOTOPbIM 3alla3fblBAHHEM B TOUKE,
PacroNOXEHHON JaNIbILe OT TOUKH ONOPh! Ha Goslee MHHOM ILIEYE, KOTOPOE MO3BOJIIET
YMEHBIUNTD yCUNHe, Heobxonumoe s usrnba GuKcaTopa B 3aKPHITOE NONOXEHHE.

Brewnui xoney He HarpyeHHOro ynpyroro (huKcaTOpa pacnosioKeH B TOM Xe
TNI0JIOXEHMY, ITO U Y IIOCKOrO (HKCATOPa H3BECTHON KOHCTPYKIMH, KOTOPEIA PacHOIOXeH
IOl OCTPBIM YIJIOM K OCHOBAaHHIO. PacnionoxeHHbm TakuM 06pa3oM BHEILHMA KOHeN|
YIpYroro ¢MkcaTopa yaepxuBaeT CoeMHUTENbHLIN 37eMEHT B BbIpE3e riaBHOMN Oajyku
TI0CAE TOrO, Kax ero GQUKCaTOp IPONIET Yepe3 BLIPEs.

Bnaronaps ynomsnyTomy Bhine 3ana3IbIBAHHIO BTOPOH COEIMHHTETBHLIH IEMEHT,
KOTODBI/ UMEET CKOIEHHBIH NEpEeHHI KOHEL, YIHPAIOIMICA B BEPXHIOIO WIH HHXHIOIO
CTCHKY BbIPE33, 3aHUMACT B BLIPE3€ OIIPEAEJIEHHOE BEPTUKAJILHOE IIOJIOKEHNE Ha OMHOM M
TOM € FOPU3OHTAILHOM YPOBHE C IEPBLIM COETHHHTENbHLIM 3JIEMEHTOM, He PEO/I0NIEBas
CHIIBI TPEHUA, BOSHHKAIOIME IPH C60PKe COeTMHEHMI ¢ H3BECTHBIMM COEMHHUTEILHBIMU
97IEMEHTAaMM, B KOTOPBIX YNIpyrvii UKCaTOp NMPaKTHYECKHK Cpa3y e OTXKHMAeTcs BOOK H
ONHOBPEMCHHO NIPHWKHMAET NEPBLIA H BTOPO# COCAMHHTEILHEIE 3JIEMEHTHI APYT K Apyry.

Tpu ycTanoBxe B BHIPE3 BTOPOTO COENMHHTEILHOTO 3IEMEHTA, TIOJIOKEHHE KOTOPOTro 1o
BEPTHKANA MEHAETCs ObICTPO, 3aIIENKH M KOHILI COCIMHHTENLHLIX 3EMEHTOB BXO/AT B
SAUETUIEHHE APYT ¢ IPYTOM B HYKHOM NOJIOXEHHH M 06pa3yloT 3aMOK ¢ MEHbIIMM
CONTPOTHUBJIEHHEM H3rHbY, KaK 3TO YKa3aHO BBIlIE.

Ha npunaraembix x onmcanmio uepTexax moxasaHo:

Ha ¢ur.1 - Bux ciepem B BEPTHKATBLHON MIOCKOCTH ABYX NOIIEPEYHbIX OOk
TIOABECHOTO NOTONKA, COEAMHEHHBIX 3aMKOM H3 IPEANIaraeMbIX B H306peTeHIN
COCOHHMTENbHLIX 3NIEMEHTOB, BCTABJICHHbIX B BbIPE3 INIaBHON GaJIKM MOABECHOTO HOTOJKA,

Ha (ur.2 - BUI CrIepeiy B BEPTHKAILHOR TLIOCKOCTH NIpefiaraeMoro B U300peTeHHH
COENHHMTEBLHOTO 3IEMEHTA, TOKAa3aHHOTO Ha (Hr. 1,

Ha (ur.2a - Bux npennaraeMoro B H30GPETEHNM COEMMHUTENLHOTO EMeHTA CBEpXY H3
TI0CKOCTH A-A 110 GHr.2 ¢ H306paxeHHBIM B YBEIHICHHOM MaciuTabe o6BeneHHbIM
OKPYXXHOCTBIO YHPYruM QHKCATOPOM,

Ha ¢ur.3 u 3a - ananoruunble GUr.2 ¥ 2a IPOCKIMH COSMHHTEIBHOTO 3/IEMEHTa
M3BECTHOM KOHCTPYKIMM, NPU 3TOM Ha ¢ur.3 B Buae cnepead H306paxeH H3BECTHLIA
COCMHMTENIbHBIN 3JIEMEHT, a Ha (Hr.3a UIBECTHRIN COSIMHUTENLHEI IEMEHT ITOKa3aH B
BHIC CBEPXY M3 ILIOCKOCTH A-A 110 ¢Hr.3 ¢ H306pakeHHLIM B yBeTMYeHHOM MacITabe
06BeNEHHBIM OKPY)KHOCTBIO ynpyruim ¢puxcaTopom, H

Ha ¢ur.4 - rpacuky 4a, 46 u 4B, Ha KOTOPBLIX NNOKa3aHb! YCHIIHA, KOTOpbIE TpebyeTrcs
3aTPaTHTL 119 COENMHEHNS NONEPEYHbIX 6anoK NOLBECHOrO MOTONKA C BCTABISEMBIMH B
BEIpe3 rN1IaBHOMA Banku COEAMHHTENBHBIMH 31IEMEHTAMH, IIPH 3TOM Ha ¢ur.4a usobpaxen
rpauk, Ha KOTOPOM NOKa3aHO, KAKOoe CoOnpoTUBJIEeHHe Tpebyerca nmpeomoneTs A
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coeHEHUs 6a10K NNOJBECHOTO NMNOTONKA C U3BECTHHIMHU COEAMHUTENbHbIMM 3JIEMEHTAaMH, Ha
¢ur.46 usobpaxen rpaguk, Ha KOTOPOM NMOKA3aHO, KAKOE CONPOTHBIEHUE TpebyeTca
npeononeTh g coeaMHeRHs 6a0K NOABECHOro NOTOJKA C IpeJIaracéMbIMH B H306peTeH M
COeIMHATENIbHBIMM 3JIEMEHTAMH, a Ha (GHT.4B H300pakeHbl HaANOXKECHHEIE APYT Ha Apyra
rpaduku, nokasaxubie Ha ¢ur.4a u 46.

Coemmuenne 6anoK peer4aToro KapKaca MOABECHOTO IOTOJKA C ITOMOIIbIO H3BECTHBIX
COEAMHUTEIIbHBIX 31EMEHTOB

Coenunenne 6anox pemeryaToro Kapkaca noxsBeCHOrO NOTONKA C H3BECTHHIMH
COEIMHHTENAMM, HOBas KOHCTPYKIMA KOTOPBIX NpeAJiaraeTcs B HaCTOsAIEM H300peTeHuH,
onucaHo B narente US 5839246, koTOPbIA BKJIIOYEH B HACTOAIIEE OIIMCAHHUE B KAYECTBE
ccouikM. B 3TOM natesTe moapo6HO OMMcaHa B caMa KOHCTPYKUMS COEAMHEHHs, H criocob
coenuMHenus 6aIoK peleT4aToro KapKkaca oABeCHOrO OTONKA C IOMOLIBIO NIPEAaraeMblx
B HEM COCTMHUTENBHBIX 3NIEMEHTOB.

‘Coennnenne 6anoK pelIeTd4aToOro KapKkaca IOABECHOTO NOTOMKA C MpeaJiaraeMbIMH B
M300peTeHnn COEMMHUTENIPHEIMH 3JIEMEHTaMM NT0Ka3aHOo Ha ¢ur.1 1 la, a npeanaraemsle B
¥3006peTeHNH pelIeHUs, TTO3BONAIOMIME YIYYIIMTh KOHCTPYKIMIO COEAMHHTENbHBIX
3/eMeHTOB, Gonee nopoOHO noxaszaHnl Ha ¢ur.2 u 2a. Nokasanuas Ha ¢ur.l B
NONEpeYHOM CedeHHH rnaBHasg 6anka 20 DNpoOXOaUT B HanpaBjleHNM NPOJOJIbHOMN OCH
pEWeTYaToOro KapKaca NOABECHOro noronka. B crenxe 25 rnaBHo# 6anku 20 BLIIOIHEH
BbIpE3 23, B KOTOPBIA BCTABNAIOTCS COEAMHAEMbIE MEXIY COBOM OMHAKOBRIE
COEAMHMTENIbHEIE 37IEMEHTHI 21 M 22 nonepedHbix 6anok. CoeAMHUTEILHbIE IEMEHTH 21
1 22 Kpenarcs K nonepeynsiM 6ayxam 3axienxkam 28.

B Taxom coenunenun 6anok:

(1) xonen 30 coeMHUTENBLHOTO JIeMeHTa 2] BXOAMT B 3alleIUIeHHeE C 3auienkoi 31, a
KOHel 32 COeIMHHUTENBHOTO 3MIEMEHTA 22 BXOAMT B 3aLCIUICHUE C 3AIUENKON 33, ¥ COeqUHAIOT
COEIMHHUTEIIbHBIE 3IEMEHTH! IPYT € APYI'OM,

(2) ynpyrue duxcatops 40 COEAHHUTENLHOIO 3/IeMEHTa 2] W COSQUHMTENLHOTO
9neMeHTa 22 HaxOoAATCS B CBOOOJHOM (HE COTHYTOM) IOJIOXEHHUH,

(3) obpaTHeic ynopsl 35 u 36 coeMMHEHHBIX MeKAY COOOH COENMBMTENLHBIX 3JIEMEHTOB 21
¥ 22 ynepxuBaroT Ux KOHUBI 30 U 32 B 3a0€PTOM ITOJIOKEHUH U

(4) coenuBuTENBHEIE 31EMEHTHI 21 U 22, KOTOPbIE HMEIOT B [TONEPEYHOM CEUEHHM
OMNpEAENEHHYI0 HOPMY, yAEPXMBAIOTCA 3a CYET ITOTO B Bhipese 23 rnaBHOM Ganku B
60K0BOM ¥ BEPTHKANLHOM HANPABNIEHUSAX, KAK K B U3BECTHOM COEJMHEHNH, C
TEOMETPHYECKUM 3aMBIKAHHEM.

Huxe onMcans! OCHOBHBIE 0COOEHHOCTH M3BECTHOM B HACTOSLIEE BpeMA KOHCTPYKLMH
coeauHenus 6aNoK peleT4aToro KapKaca noABeCHOro NOTONKA.

Ilpu c6opke coequHeRUs, NOKA3AHHOTO HA (UT.1 ¥ 1a ¥ ONMCAHHOTO B YIIOMSHYTHIX
BBIILIC TATCHTAX, NIEPBAII WIH BTOPOHA COCMMHUTENbHEIE 3NeMeHTHI 21 wnk 22, KOTOphIE
HMEIOT O{MHAKOBYIO0 KOHCTPYKLHIO, C YCWIMEM BCTaBJAIOT B Bhipe3 23 rnaBHoH 6anku. B
TIPHBEACHHOM HHKE OIMCaHUM IIPEANOJIATAETCA, YTO B BLIPE3 rIaBHOM GaIKy cCHaYaa
BCTABIAIOT COEAMHUTEILHEIA 37eMeHT 21. )

IIpu ycTraHOBKE COENHHNTENILHOTO 3JIEMEHTa B BbIPE3 raBHOMN Gasku ero ynpyrus
¢ukcarop 40 ynupaerca B CTeHKy Bhipesa 23, crubaeTcs, IPOXOIHMT Yepe3 BhIPe3, a 3aTeM
Cpasy xe pasrubaercs W BO3BpaLIaeTcs B HCXOAHOE nonoxenye. Pazoraysiumiics B
MCXOHOE MOJI0XKEHUE HUKCATOP yAEPKHBAET NEPBbI COENMHUTENbHDIA 31eMenT 21 B
BbIpese 23.

Ilocne aToro B BrIpes 23 ¢ yCUIMEM BCTaBIIAIOT BTOPOM COSAMHUTENLHEIN 31EMENT 22,
KOTOPbIA CKONIb3UT N0 OJHOMR H3 CTOPOH NEPBOro COEAMHUTENLHOrO 371eMeHTa 21,
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YCTaHOBJIEHHOTO paHee B BhIpe3 rnaBHoM 6anxu. ITpu ycranoske B Bripes BTOporo
COENMHHTENLHOrO INEMEHTA €r0 ynpyruit puxcaTop 40 Takke ynupaercs B CTEHKY
BbIpe3a 23, KOTOPHIA M3-32 HAIMUMA B HEM YXe YCTAHOBNEHHOTO TTIEPBOTO COENMHHTENLHOTO
3/IEMEHTA HMEET MeHbluee CBO60HOE OKHO, Yepe3 KOTOPOE JOMXEH NPOHTH BTOPOi
COeMHMTENLHbBIA 371eMeHT. IIpn ycTanoBKe B BIpe3 23 BTOPOT0 COEMMHUTENLHOTO
3JIEMEHTA 22 €ro YNpYTHH (rkcaTop 40 YIHPAETCA B CTEHKY BRIpE3a, OTXHUMAETCH B
3aKpLITOE NOJIOXKEHHE M TIPOXOJUT Yepe3 BLIPe3, a 3aTeM pasrubaerca B MCXOMHOE, WM
OTKDBITOE, [I0JIOXEHHE. YCTAaHORIEHHBI B BLIPE3 BTOPOI COSAMHHTENbLHEIN 371eMEHT 22
COCMMHSACTCA C NIEPBBIM COENHHMTENLHBIM 3/IEMEHTOM 21 3aMKOM, 06pa30BaHHLIM
3amenkams 31 1 33 u koHnaMu 30 1 32 6a10K, KOTOpBIE npu c6opke COeAMHEHHS YIPYTO
AedopMHPYIOTCS, 2 3aTeM CHOBA BO3BPAILAIOTCA B 3aIIEPTOE, MM MCXOIHOE, IOJOKEHHE,

TIpu c6opke Taxyx coeauHenmii o BCTABHBIMH COEMHUTEIbHBIMM 3JIEMEHTAMM npu
YCTaHOBKE BTOPOTO COEQMHHTEILHOTO 31IEMEHTA, B 9ACTHOCTH COEIMHHUTEILHOTO
3/IEMEHTa 22, B BBIPE3 23, B KOTOPHIA YK€ YCTAHORBIEH NIEPBhIH COEMMHNTENLHLI INEMEHT
21, npoucxomMr creayomee:

(1) BTOPO#i COEIMHHTENBHEBIN SIEMEHT 22 H3MEHAET CBOE BEPTHKAIBHOE TIONIOKEHHE B
BhIpese 23,

(2) BTOpO# CoenMHUTENLHBIN 3nEMEHT 22 GOKOBOM CTOPOHOH BBIpE3a C YCHIIMEM
NIPMXMMAETCS K NEPBOMY COEIMHHTENBHOMY 3JIEMEHTY 21,

(3) ynpyru¥i duxcaTop 40 BTOPOro COeNMHUTENLHOrO 3MeMeHTa 22 NpH POXOKACHHH
HE€PE3 BHIPE3 23 NPIKUMAETCS K CTEHKE BhIpe3a 23 M OTXMMAaeTcs (TI0BOPauHBAETCs) B
33KPRITOC NONOXKEHHE, @ 3aTEM YIPYTO BO3BPAIACTCS B OTKPHITOE MCXOAHOE IOJIOKEHHE,
NIOKa3aHHOE, HanpUMeEp, Ha ¢ur. 1,

(4) 3awenxy 31 ¥ 33 u xorus! 30 u 32 nepBoro u BTOPOroO COeAMHHUTENLHLIX 3JIEMEHTOB 21
H 22 ynupaioTcs ApYT B Apyra ¥ AeOPMHPYIOTCS, 4 3aTEM B 3anepToM MOJOXKEHUN CHOBA
pasrubarorca.

Ipu onucannoi Beue c6opke 6anok pemeraatoro KapKaca NoJBEeCHOT'O IIOTOJIKA C
M3BECTHBIMU COCAMHHTENIbHbIMH 37IEMEHTaMH NeHCTBHA (1)-(4) NPOUCXONAT MPaKTHYECKH
ONHOBPEMEHHO, H NO3TOMY U1 COOPKYM coeanHenus 10 Heo6X0MMMO He TONbKO
TNIPAKTHYCCKU ONHOBPEMEHHO ITPEOJIOJIETh BCE BOSHHKAIOLIME IPH ITOM COIPOTHBJIEHHS, HO
M 3aTPaTHTh ONPEAETIEHHEIE YCHIINSA HA TPEOAOINICHHE BOSHUKAIOLIErO IPK ITOM TPEHHA.
Tpenne, xoTopoe Heo6x0mMMO IpeonONETh npH cOOpKe COEANHEHM, BKIIOYAET:

a) TPEHHE MEXIIY YIPYruM HKCATOpOM 40 BTOPOTO COEAHMHMTENILHOIO 3/1eMeHTa 22 U
GokoBoM cTenxo# BrIpesa 23, KOTOPO€ BOSHMKAET NIPH M3MEHEHUN BEPTHKAILHOIO
TIONIOXEHKS B BbIpe3e 23 BTOPOro COCAHHHTENBHOTO JJIEMEHTA 22,

0) Tperue Mexny 60x0BbBIMHM TNIOBEPXHOCTAMH OCHOBAHHH COECIMHMTEILHBIX 3/1EMEHTOB 21
H22,

B) TPEHHE MEXAY BEDXHHM WM HIKHMM KPasSMH BTOPOT'O COEAMHHTENbHOTO 3EMEHTa 22
H BEPXHEH WIM HHXKHEH CTCHKaMM Bripe3a 23, KOTOPOE BO3HUKAET B BBIpese 23 npH
H3MCHEHNH BEPTUKANBHOrO NONIOXEHHS BTOPOro COEMHUTENLHOTO 3JIEMEHTa 22,

I) TPeHHe Mexly 3amienkamu 31 u 33 u koHyamu 30 u 32 MEPBOTO PACTIONOXEHHOIO B
BBIPE3E COCAMHUTENBHOTO 3/IEMEHTA 2] H BTOPOro PacnoJIOKEHHOTO B BhIpese 23
COCAMHHTENbLHOTO 3NIEMEHTA, KOTOPOE BO3HMKAET TP H3MEHEHVH BEPTHKATLHOTO
NIONOXeHHs B BhIpe3e 23 BTOPOTO COEAMHUTENBHOrO 3JIEMEHTa 22,

Hns ymenvienns younuit n pa6ors, KOTOphI€ Heo6X0aMMO 3aTpaTUTh A1 c6OpKH
COenMHEHHA 6aNOK PelIeTYaTOro KapKaca NOJBECHOTO IOTOMKA, B MIBECTHOM
COCIMHMTEIIBHOM 3NIeMEHTe 15, moka3saHHOM Ha ¢wur.3, mpeHa3sHa4YeH BLITONHEHHbBI! Ha ero
TICPEAHEM KOHIIE CPe3aHHBIN, HIIH HAKJIOHHBIN, y4acTok 37, KOTOpBI IO3BONAET
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pacnipeieIMTh CUNBI TPEHHUS, BOSHHUKAIOIME IPH U3MEHEHHH BEPTHKAJILHOIO [10NOXKEHUS
BCTaBILIEMOTO B Bbipe3 23 BTOPOro COeAMHMTEILHOrO 3JIEMEHTA, Ha GoNbleM ydacTke.

Coenunnenne 6an0K pelIeTYaTOro0 KapKaca NOABECHOTO OTONKA C NOMOIIBIO
COCAMHUTENBHLIX 3IEMEHTOB, NTPEAaraeMblx B HaCTOANIEM H306peTeHHH

INpeanaraemsie B HacToALIEM H300peTEHHH PELLIEHHS TIO3BOJIAIOT CYIECTBEHHO
YMEHBIUHTDb YCHJIHE, KOTOpPOE IpH cOOpKe coeAnHeHHs TpebyeTca 3aTPaTUTh 1
NIPEONONEHUS YKA3aHHBIX BhIIIE B M. a), 6), B) M I') CWI TPEHMUS, ¥ YCHIIUS, KOTOPBIE
Heo6X0aMMBI M1 IOBOPOTA yHPyroro ¢puxcaTopa 40 B 3aKPEITOE TOT0XEHHE NIPU €T
POXOXIOEHHMHM YEPE3 BHIPE3 COINACHO YKAa3aHHOMY Bhille I.(3) M OTHOCHTENBHON
AehopManyM yIMparoluxcs ApYr B Apyra 3amenok 31 1 33 u xonuos 30 u 32
COENMHHUTENLHEIX 3IEMEHTOB M CO3JaHUA 3aMKa MEXIY COSAMHUTENLHLIMH 3IEMEHTAMU
COTJIACHO YKa3aHHOMY BbIlIe 11.(4).

Kax 1 B M3BECTHBIX COEIMHUTENBHBIX 3JIEMEHTAX, B NPEAIATraeMOM B U30GPETEHUH
COENMHMTENLHOM 3JIEMEHTE NOKA3aHHE Ha ¢ur.2 ¥ 23 ynpyruit ¢puxcatop 40 BhNOMHEH
NYTEM IPOCEYKH OCHOBAHHA 39 COETUHHTENLHOTO JEMEHTA B BUJIE OTOIHYTOH OT
OCHOBaHHs KOHCOJIbHOM IIOCKO#A NpyXkuHbl. [TokasaHuwii Ha ¢ur.3 u 3a ynpyrui
uxcaTop 10 M3BECTHOrO COCAMHUTENBHOTO 3IEMEHTA HMEET POPMY ILIOCKOTO phryara 11 ¢
IM2PHUPHOHA TOYKOM 12 onopsl. ILnocku#i pplyar ynpyroro GpMKCaTopa B M3BECTHOM
COCOMHHMTENILHOM 3JIEMEHTE 15 pacnoioxkeH NOJ OCTPLIM YIri1IOM K OCHOBaHMIO 13
COEIMHHTENIBHOT'O 3JIEMEHTA.

B npeanaraemom B M306peTeHuy COEIMHHTENILHOM 3JIEMEHTE OKA3aHHbIA Ha ¢ur.2 1 2a
ynpyrvit pukcatop 40 BLIIONIHEH B BUIE TU10CKOTO phiyara, Ipuierarmi K OCHOBAHUIO
COEAMHMUTENBHOTO 3/IEMEHTA YY4CTOK 42 KOTOPOro, 06pasyoMui ero TOUKY ONOPhl, COTHYT
no paauycy 42, pasHomy, Hanpumep, 0,4 moima. Ipamon yuacrok 43 ynpyroro
¢ukcaTopa 40 npexaraeMoro B H306PETEHHH COEAUHNTENLHOIO 3IEMEHTa HAKIOHEH K
OCHOB@HMIO 4] COENMHUTENBHOTO JJIEMEHTA 110J YTTIOM, PaBHBIM IPUOIM3UTENBHO 42°.
Hanunune ckpyrnennoro yyacrka B OCHOBaHUH HpelaraeMoro B u306peTeHuH ynpyroro
¢uxcatopa 40 ysenuunsaer paccrosHue 46, KOTOPOE BCTaBIIIEMbIN B BrIpe3 23
COEMMHMTEILHBIA 371eMeHT 21 uiu 22 nosmkeH mpOoRTH A0 ToukH 47 KOHTAKTa (hMKCaTOpa C
6oKoBOH CTOPOHOM BBIpE3a 23, B MOMEHT CONPHKOCHOBEHHA C KOTOPOH BO3HMKAET
CONpOTHUBIIEHUE, KOTOpOe TpebyeTcs npeofoneTh Al ynpyroi nebpopmauun GHKcaTopa.
Ipepnaraemuui B u306perennm ynpyrudt duxcatop 40 OTIMYAETCS OT U3BECTHOTO
uKCaTOPa M MEHBIUMM PacCTOAHMEM 48 OT Kpas GHKCATOpPa A0 TOYKK KOHTAKTa C GOKOBOH
CTEHKO# BBIPe3a, KOTOPOe GUKCATOP AOJIKEH IPOKTH Yepe3 BhIPes 23 10 OKOHYATENbHOM
nedopmManLuy B 3aKPHITOE IONOXKEHHE.

OcnoBsHble pa3meps! npeanaraemMoro B M306peTEHHM ynpyroro ¢ukcaropa 40 NoKasaHsl
Ha ¢ur.2a.

Touxka, B koTopo# ynpyrutt ¢ukcarop 40 npeanaraemMoro B H306peTeHmm
COCIMHUTENILHOrO 3/IEMEHTA B MEPBLIA MOMEHT YIHpaeTcs B 60KOBYIO CTEHKY Bhipesa 23,
PpacronoxeHa Ha AOCTaTOYHO HOIbLIOM PAaCcCTOSIHUM OT TOYKH 51, B KOTOpO# YIpyrHit
tukcaTop 40 coeAMHACTCS C OCHOBAHHEM 41 COEMHUTENLHOIO SNEMEHTa, H N103TOMY
COrHyTas 4acth ynpyroro ¢pukcaropa 40, KOTopas Ha4HHAETCA B IUIOCKOCTH OCHOBaHMs 41,
He Kacaercs 60k0Bo# cTeHkH Bhipe3a 23. Touka 51, KOTOpas PacHONOXeHa B MeCTe
NpOCeKH OCHOBAHMA M B KOTOPOH HauMHaeTCs COTHYTHI y9acTox ¢ukcaTtopa 40, noka3ana
Ha ¢ur.2a.

Touxa, B kOTOPO# B ynuparoumiics B CTEHKY Bbipe3a 23 [peanaraeMuii B u3zobperenuu
ynpyru# ¢pukcaTop 40 BOCIIpMHHMAET BOIHUKAIOLIEE DU €r0 MIPOXOXKIAEHHM yepe3 BbIpes 23
YCHIIHE, DAaCIIONIOKEHA OT TOYKH ONOPBI 51 nanblile, YeM B COEAMHHUTENE H3BECTHON

Cwp.: 8
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KOHCTPYKIMH, B TO3TOMY NIPH COOpKE COenMHEHHs H JepOopMauui H IOBOPOTE

¢ukcaropa 40 npemnaraemoro B H306peTeHHH COEAMHUTENLHOTO IEMEHTA, y KOTOPOTO
IIIEY0 NPUNOXEHHA CHIIBI, BO3HUKAIOWEN NpH ynope ¢puxcaTopa B 60KOBYIO CTEHKY

BrIpe3a 23, 6oMbIne, YeM y M3BECTHOTO (PUKCATOPA, K HEMY TpeGyeTca NMPHIIOKHTE YCHIIHE,
MEHbIIEE YCUITHA, KOTOPOE Npu COOpKe CoennHeHNs HEOGX0AUMO IPUIIOKHTE K H3BECTHOMY
COCAMHHTENbLHOMY JJIEMEHTY UIA eOPMalMH ¥ NOBOPOTA €r0 [IOCKOro YIPYroro
¢ukcatopa 10.

Taxum 06pa3zom, npennaraeMell B u306peTenuy ynpyrus dukcatop 40 otaHuaercs ot
M3BECTHOTO ynpyroro ¢uxcaropa 10 MeHpIel BeHUMHON YCWIUS, KOTOPOE K HeMY
HeoOXOAMMO NIPHIOKHTH 711 M3rU6a B 3aKPHITOE NIONOXEHNE, B MEHBIIMM DACCTOSHHEM,
KOTOPOE MPOXOJHT GHKCATOP OT MOMEHTA KacaHus ¢ 6OKOBO#M CTeHKOM BrIpe3a 10 H3ruba B
3akpbIToe nonoxenue. [1o0aTomy cGopka coequHenma C IpeUIaraeMbIME B H306peTeHuH
COCAMHHTENIbHBIMM 3JIEMEHTAMH TPEOYST MEHBINHX YCHIMHA, 4eM cOOpKa COCNMHEHMSA G
COCAMHHTENbHBIMY 3JIEMEHTAMH U3BECTHOH KOHCTPYKIMH. JIOCTHraeMblil IpH 3T0M 3¢ dexT
YBCIIMUNBAETCA MHOTOKPATHO NPH COOPKe PElIETYATOrO KapKaca IIOABECHOTO IOTOJKa,
KOTOPRIH, KaK H3BECTHO, COOMpaeTcs 13 GOMBIIOro KONMYECTBa Ganok, coeauHseMbIX MEXTY
CoDOM COEMMHNTENLHBIMU 57IEMEHTAMH T0A06HOTO THIIA.

ITpu cbopke 6anox ¢ npenaraeMsiMu B H300PETCHHH COEIMHMTENILHBIMH 3JIEMEHTAMH
A7 TOro, 4TOOb! OKOHYATENbHO BCTABICHHLIA B BhIpe3 23 COSAMHHTENLHbIA 3EMERT OBUT
PacloNokeH BHYTPH BBIPE3a CTPOIO B ONIPE/AENCHHOM I10 BEPTHKAIH NIOJIOKEHMH, IPH
YCTaHOBKE COEIHHHMTENILHOTO 3JIEMEHTA B BBIPE3 I'1aBHOMN 6aiTKH €ro [oI0XKEHHE B
BEPTHKAILHON IIOCKOCTH HEO6XOAMMO COOTBETCTBYIOMMM 06Pa3oM peryiIMpoBaTh.

Ilpu c6opke 6an0K ¢ M3BECTHLIMHM COEAMHHTENHAIMH 3IEMEHTAMM JUL OTXKaTHA
ynpyroro ¢ukcaTopa 10 B 3aKphITOE NOJIOXKEHHE K 6allKe HEOBXOMMMO [IPHWIOXKHUTD
AOCTATOYHO OGONBIIOE yCHIME, NOITOMY JUIS OTPAHMYEHHUS AOTIOIHUTETLHOTO
CONPOTHBIICHNA, BOSHHXAIONIETO NIPH U3MEHEHHHM BEPTHKAIbHOIO NOJIOXKEHHS BCTABJISIEMOro
B BBIPE3 COCMHMTEILHOTO 3/IEMEHTA, KPas €ro NEPEAHEro KOHIA BHIIOHSIOT HAKJIOHHBIMH
H HCTIONL3YIOT UX B KAYECTBE JIEMEHTOB, KOTOPhIC HANPABIAIOT COEMUHUTEIbHEIN JIEMEHT
110 BEPTUKANIM 10 €T OKOHYATENbHON YCTAHOBKH B ONPE/IENEHHOE II0JI0KEHHE BHYTPH
BhLIpE3a.

Takum o6pasom, 11% TOro YyTo6H! YCTaHOBJICHHBIN Ha MECTO COEAMHUTENbHBI 3JIEMEHT
3aHMMaJl B BRIPE3C CTPOTO ONPEAETIEHHOE N0 BEPTHKAIH NI0I0KEHHE H [10CIIE YIIPYrof
IedopManKH 3a1LENOK ¥ COEAMHEHHNS COEMMHUTEIbHBIX SIEMEHTOB B 3aMOK, HAKJIOH
HaNpaB/IMOUIMX KPAEB NIEPEIHEr0 KOHUA COEMMHHTEILHOrO 3/IEMEHTA IIPHXOIHTCS
BBLIIO/HATE M1aBHBIM, & HE PE3KMM, YBEIMYHBAS TEM CAMbIM COIPOTHRIIEHHE, KOTOpoe
HEOOXOMMMO NPEONONeTs IpH COOPKE COeTMHEHNA.

Y npemnaraemoro B nacTosem H300PETCHHH COEAHHUTENLHOTO 311eMeHTa 21, 22
HaKJIOHHBIH y4acToK 38 nmepeaHero Kpas HAXJIOHEH K NPOAOILHOM OCH COEMHHUTEILHOTO
3neMEHTA oA GONBIINM YTIIOM, YEM B H3BECTHOM COEAMHHTEILHOM 3JIEMEHTE, U U3MECHEHHE
BEPTHKAILHOTO NOJIOXKEHHS BCTAB/IAEMOTrO B BHIPE3 23 COEMMHUTENLHOTO 31EMEHTA
TIPOHCXOIHMT CPABHUTENBLHO GbicTpo. HecMOTps Ha To uTo gase npu Gonbuiem yrne
HakjI0HA K ITPOJIONILHON OCH HAIPaBSIOLIMX KPAEB NEPEAHEr0 KOHNA COSANHHTEILHOTO
SNIEMEHTA PE3KOE, & HE NOCTENEHHOE H3MECHCHHE BEPTHKAILHOT'O MOJIOXKEHHS
COEAMHHTENBHOTO 3/IEMEHTA NOBBILIAET COMPOTHRIIEHHE, KOTOPOE HEOGXOXMMO NIPEOLONETh
TIpH YCTAHOBKE COENMHHTENLHOTO 3JIEMEHTA Ha MECTO, c6OpKa GalioK C IIpeaaraeMbIMy B
H300pETEHHH COEaMHMTEIPHBIMA 31eMEHTaMH TpebyeT 3aTpaThl He GONBLINMX, @ MEHBIIHX
yewnwi. Takoe yMenbuIeH e yoummit 0GyCIOBIEHO 60nee Mo3mHIM COXIPMKOCHOBEHHEM
ynpyroro ¢uxcatopa 40 ¢ 60KOBOR CTEHKOH BbIpe3a 23 H (paKTHYECKHM OTCYTCTBHEM
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CONPOTUBNEHHS CO CTOPOHBI yripyroro ¢uxcaropa 40.

Ewe oano npeuMylecTBO npeanaraemMoit B M306pETEHHN KOHCTPYKUMH COEMMHHUTENBHOIO
31€MEHTa COCTOMT B TOM, YTO BCTABSEMBbIH B BrIpe3 23 COeAMHHTEIbHEIN 311EMEHT OLICTPO
3aHHMAeT HeOOXOAUMOE NI COOPKH COEUHEHMS [TOJI0KEHHE B BEPTHKAIBHOMN TLTOCKOCTH.
Koraa samenxy 31 1 33 U koHup 30 1 32 060ux npeanaraeMbix B U306 peTeHUH
COCAMHHTENBHBIX 3J1eMeHTOB 20 K 21 ynuparoTcs ApyT B APYTa, OHH OKa3bIBAIOTCA
PacuoONOXeHHbIMH B BEPTUKAIIBHON NIIOCKOCTH APYT OTHOCUTEIBHO APYTa B TAKOM
NIONOXEHUH, B KOTOPOM Juia MX H3ruba B 60K0BOM HanpaBeHUM B 3aKPHITOE NOJIOXEHHE
HeoOX0AMMO NpeooeTh MUENMAaIbHOE COMPOTHBNEH)E. B M3BECTHRIX KOHCTPYKUMAX
SALUENKM ¥ KOHUB! COCIMHUTENBHBIX 3JIEMEHTOB YIIMPAIOTCA APYT B APYra ¢ yCUIIMEM HeE B
NOJ0XCHHN HX MaKCHMAaJIbHOM NOJATIMBOCTH, H NO3TOMY AeopManus 3alleNoK H KOHUOB
COCAMHHTENHHAIX IEMEHTOB TPeOyeT NpeooeH!a AOCTATOYHO OO0JbIIOro CONPOTUBIICHM.

Ha ¢ur.3 u 3a nokasan coenMHUTENLHbIA IEMEHT H3BECTHOM KOHCTPYKUMH, a Ha ¢ur.2
¥ 2a OKa3aH COEAMHUTENbHbIA 37IEMEHT, NPEAIAraeMbiii B HACTOALUEM H300pETEHHH.

Y noxasaHHOro Ha ¢ur.3 ¥ 3a COENMHHTENBLHOrO 37eMEHTA 15 U3BECTHOM KOHCTPYKIHH
ynpyruit pukcatop 10 BHIIOIHEH B BUAE IUIOCKOTO OBOPOTHOTO phiuara 11, KOTopblit B
TOYKE ONIOPBI HAKNOHEH NOJ OCTPHIM YIJIOM K OCHOBaHMIO 13 COeAMHUTENILHOTO 2/IEMEHTA.
UlrpuxnyaxTupHoh munuelt 17 B ypenuuenHOM MaciuTabe usobpaiena 60xosas cTeHKa
BbIpE3a 23, B KOTOPbIi BCTABNAETCA COEAMHUTENbHLIA 3neMeHT 15. o ynopa B 60x0ByIO
CTEHKY BbIpe3a B TOYKe 19, koTopas HaXOAUTCs Ha paccrosHuM 18 OT Kpas yupyroro
dukcaTopa 10, coeMHHTENbHbL! 37IEMEHT NPOXOJUT PaccTosHue 16.

IMoxazanHylit Ha Gur.2 ¥ 2a COCAUHUTENLHBIA YIIEMEHT 22, NpeAjiaraeMulii B HaCTOALNEM
H306pETEHNH, OTIMYAETCA OT U3BECTHOTO COEMHHTENLHOrO 31eMenTa 21 TOMbKO dopmoir
ynpyroro ¢ukcatopa 40. Ha ¢ur.2a Tax xe, Kak ¥ Ha ¢ur.3a, IITPUXITYHKTHPHO#M JIMHHEN B
yBenn4eHHOM MacuTabe nokasaHa 60KoBas CTeHKa BhIpesa 23, B KOTOPYIO IIpu c60pKe
COCAMHCHHA YNIMPACTCA BCTABIISEMElH B BHIPE3 COEAUHMTENbHLI 3nemMeHT 22. JIo ynopa B
CTEHKY BbIpe3a 23 B TOYKe 47 COeAMHHMTEIbHBIN 37IEMEHT NMPOXOAUT paccTosHue 46. Touxa 47
PAcnonoXeHa OT Kpas ynpyroro ¢uxkcaropa 40 npeuiaraemoro B u306peTeHuu
COCAMHHUTENBHOrO 3JIEMEHTa Ha PACCTOAHUM 48.

I[Tpenmymectea npennaraeMoro B H306peTeH H COEAMHMTENLHOTO 3JIEMEHTa 110
CPaBHEHHIO C H3BECTHBIM COCAUHHUTEBHEIM 3JIEMEHTOM HIUIIOCTPUPYIOTCS TIPUBEAECHHBIMU
Ha ¢ur.4a, 46 u 48 rpaduxamu.

Ha rpadmxax, uzo6paxeHnbix Ha ¢ur.4a, 46 1 4B, TOKA32HO I CPABHEHMS
CONPOTHUBIIEHME, KOTOPOE HEOBXOMUMO NPEORONETH NPH COOPKE COEAMHEHUA C U3BECTHBIMM
H NIpeAIaraeMbiM1 B M306pETEHHH COEIMHUTENLHEIMH 3JIEMEHTAMHM.

Ha rpaduxe, Ha KOTOpOM NOKa3aHO COMPOTHBJICHME, KOTOPOE HEOGXOAMMO NIPEOAOIIETh
npu cOOpKe COEMMHEHNS C M3BECTHRIMM COEMHMUTENBHBIMM N1EMEHTAMM, JIMHUEH OT
TouKH 80 10 TOukH 81 M306paXKEHO COMTPOTHBIIEHME, KOTOPOE HEOGXOMUMO MTPEOIONETh B
NEPBLIH MOMEHT NIPH YCTAaHOBKE B BRIPe3 [JIaBHOM GaJIKi BTOPOTro COeIHHUTENLHOrO
3NEMEHTA [N AeopMalMK YIIHPAIOWIErocs B CTEHKY Bripesa 23 ynpyroro guxcaropa 10 u
KOTOpO€ AOCTHraeT B TOUKe §1 CBOCro MaKCHMMaJILHOTO 3HAYEHHs, PABHOIO
npubausurensHo 27 GyHTOB.

Touxa B 60KOBO} CTEHKE BLIDE32, B KOTOPYIO YIHpaeTca IUIOCKWH pbryar 11 ynpyroro
dukcaropa 10, BCTaBISIEMOrO B BLIPE3 COSAMHUTENBHOTO JIEMEHTA H3BECTHOM
KOHCTPYKUMM, paCnojlokeHa CpaBHHTENbLHO 6/1M3K0 OT TOukH 12 onopkl ¢ukcaTtopa. Ha
y4acTke OT TOUkH 81 10 ToukM 82 CONpPOTHBIEHHUE, KOTOPOE HEO6XOMUMMO MPEOAONETh NIPH
cBopKe coenMHerN, nanaeT npubmusuTensHo 10 10 GyHToB. CHIkeHME COTIPOTHBIIEHUA 110
MEpe NPOABMKEHU yNMpalowerocs B 0KOBYIO CTEHKY BhIpe3a ynpyroro ¢ukcaropa 10
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M3BECTHON KOHCTPYKUMH OOYCIIOBIICHO YBEMHYEHHEM PACCTOSHUA OT TOUYKH OIOPhI A0 TOYKH
B CTCHKE BbIPE3a, B KOTOPYIO yIIMpaeTcs IUIOCKMi phiyar 11 ¢gukcaropa.

B Touyke 82 npoucxoaut ynpyras nedpopmauus samenok 31 u 33 u konnos 30 u 33
COEAMHHTEIILHEIX 3IEMEHTOB, KOTOPHIE IIPH 3TOM COSIHHAIOTCH MEXAY coboi 3aMKOM, H
CONPOTHBIIEHHE NEPEMEIIEHHIO COEAMHHUTENLHOTO 3JIEMEHTA CHOBA BO3pACTaET.
Conpotusnenne BO3PacTaeT 10 TOYKH 83, B KOTOPOH COEMHUTEILHBIE 3IEMEHThI
OKOHYaTeJbHO COEMHAIOTCA MEXAY COOOM 3aMKOM, H BCE 3JIEMEHTH BO3BPALIAIOTCH B
MCXOHOE NONOXeHUe 6e3 BCAKOro CONPOTUBIEHUS WIH IIepPeMelleHHs COSAUMHUTENbLHbIX -
JJIEMEHTOB.

Ipaduk n3menenus compoTUBIeHus, KOTOPOE HEO6XOAMMO NIPEOAONETh NpH cOOpKe
COCAMHEHMS C COEAMHHTENbHbIMM 3JIEMEHTAMH, NNPEU1araeMbIMH B HACTOALIEM H300PETEHHUH,
nokxasas Ha ¢ur.46. ITpu cGopke coeaMHEHHA ABUKEHHE BCTABIAEMOTO B BLIPE3 23 rl1aBHOM
6anxu BTOpOro coenununTens 22 ¢ NpeIaraeMbiM B n3o6pereHny ynpyruM ¢uxcatopom 40
aHAJIOTHYHO NTOKa3aHHOMY Ha (Hr.4a NBHXEHHIO BCTABJIAEMOTO B BhIpe3 COCAMHUTENA
M3BECTHOM KOHCTPYK1ppm. CONMPHKOCHOBEHHE YNIPYroro ¢ukcatopa ¢ 60K0BOH CTEHKOH
BbIpe3a 23 NpOMCXOAHUT B TouKe 90, 1OCHE 9Ero COMPOTHBICHHE ABHIKEHHIO
COCAMHMTE/IBHOT'O 3JIEMEHTA BO3PACTAET O TOUKH 91, B KOTOPO#H yCIHE COIPOTHBIICHNSA
AocTHraeT npubimsurensHo 14 ¢ynros. ITpu npoxoxaenny ynpyroro ¢uxcaropa 40 uepes
BbIpE3 CONPOTHUBIIEHHE HECKONLKO najaeT. ITocrne 3TOro conpoTusienre cHoBa BO3pacraer
npubnmsuTensHO 10 16 GyHTOB B TOYKE 93, B KOTOPOH NPOUCXOIUT ynpyraa aepopmanms
3auienok 31 # 33 1 koHuoB 30 U 32 COEAMHUTENLHBIX 37IEMEHTOB H X COEIUHEHME B 3aMOK, a
3aTeM nocne o6pa3oBaHMsd 3aMKa [Ia1aeT 4O HyJa B Touke 94,

Oyesnano, yto cbopka 6an0K pelmeTyaToro KapKaca IoABECHOTO IOTONKA C
NpeanaraeMbIMU B U300PeTEHHH COEIMHMTENLHbIMH IEMEHTAMH Tpe6yeT CyLIeCTBEHHO
MEHbIINX yCHWIMIA ¥ MOXeT ObITh BRINOJIHEHA HAMHOTO JIeT4e, 9eM cbopka 6anok ¢
COCIHHUTEIAMM U3BECTHOAW KOHCTPYKIHH.

Ha ¢ur.4s nokasans HanoxenHbie ApyT Ha APyra rpadmky, H306paxkeHHbIe Ha dur.d4a
1 46, ¢ COBMEUIEHHBIMH N0 TOPH3OHTANILHON OCH B TOYKe 96 Touxamy, B KOTOPBIX
NpOHCXOANT OKOHYaTenbHas COopka Ganok. OTnoXeHHas Ha TOPH3OHTAILHON OCH
BeNWYMHA AX X4PaKTEPU3YeT 3aNa3AbiBaHHeE, WIM Pa3HMIY, MEKAY MOMEHTAMU BPEMEHH, B
KOTOPBIC IIPY YCTAHOBKE B BLIPE3 BTOPOTO COEHHHUTENBHOIO 37IeMEHTa YIPYyruit
¢bHKcaTop 15 ussecTHOH KOHCTPYKIUHMH H IIpeAiaracéMaiii B H300peTeHHH ynpyrui
duxcarop 40 ynupaiorcs B Touke 17 B 60K0BYIO CTEHKY BbIpe3a 23. HanoxenHsie Apyr Ha
Apyra Ha ¢ur.4s rpaduky, nokasanusie Ha $ur.4a u 46, CBUJIETENLCTBYIOT O CYyLIECTBEHHOM
CHWXXCHHH YCWIHMA W paboThl, KOTOPBIE 110 CPABHEHHIO C H3BECTHHIMM KOHCTPYKIHMAMH
COCIMHHTENbHbIX 3JIEMEHTOB HEOGXOAMMO 3aTPaTUTD A cOOPKM 6aJIOK pPeleTyaToro
KapkKaca rnoABECHOI'O NNOTOJKA C npeanara€MbeIMH B u306per CHHMM COENMHHUTEIbHBIMH
3JIEMEHTaMH.

®opmyna uobpereHns

1. (Dldxcnpylom}m COENHHHTENbHBIA 3neMeHT (21, 22) mns pemeryaToro kapkaca
TIOABECHOro NOTONKA, BKIIOYAIOLIETO raaBHyIo 6anky (20) H nonepeynsie 6anku (26, 27),
BRITIOJIHEHHBIN C BOBMOXXHOCTBIO BCTABIICHHS B BBIpe3 (23) rnasnoi 6ankn (20) ¢
COCIMHEHMEM 3aMKOM C yXe pacliojoXeHHBIM B Bhipese (23) NpOTHBONONOXKHBIM
MACHTHYHLIM COENMHHTENIPHBIM 3IEMEHTOM (22) H HMEIOIUMA KOHCONbHEIH YIpyTHi
¢uxcaTop (40), BBIMONHEHHBIN 32 OJHO LENOE C OCHOBAHHEM (41) coegMHHUTENLHOTO
9JIEMEHTA ¥ OTXOAAWMIA OT HErO C IIAPHHPHBLIM COEOMHEHHEM B TOYKE ONOPBI, IIPHIEM MPH
BBOAC COCIMHUTENLHOTO 3/IEMEHTA (21, 22) B BhIpes (23) rnasHon Ganku (20) ynpyrHit
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¢uxcaTop (40) ¢ ycweM npukumaercs 60K0BOH CTOPOHOM BhIpe3sa (23), oTrubasch K
OCHOBaHHIO (41) C BO3MOKHOCTBIO IIPOXOXACHHA Yepe3 BrIpes (23), a korna
COeIMHMTENbHLIM sneMenT (21, 22) BcTaBieH B Bhpes (23), ynpyruit pukcatop (40) criocoben
pa3rubaThes, NOBOpAaYMBasACh OT OCHOBaHus (41) B Bo3Bpamasce, B caoe cBoGOIHOE
[TONIOXEHHE, OTIMYAIOUIMICS TeM, YTO ynpyruit duxcarop (40) umeer CKpYIJICHHRIN y4acTOK,

TIepeXOJSLIMIA B NPAMON YIaCTOK B BUOE PbIYara.

2. COeqMHUTENLHLIA 3MeMEHT 110 N1, B KOTOPOM PasMyC AYTH OKPYKHOCTH
CKPYTIJIEHHOro y4acTKa cocrasnser npubimsurensho 0,1 cm (0,4 moima).

3. CoemMHUTENBHBI 31EMEHT MO 1.1, B KOTOPOM YKa3aHHbIA npsMon yyacrok (43)
HaKJIOHEH K OCHOBaHHIO (41) nox yranom npubiamsurenbHo 42°.

4. CoeqMHHTENLHBI 37IEMEHT 110 1.1, B KOTOPOM IIPH BBOJE COCAMHUTEILHOTO
311eMeHTa (21, 22) B BbIpes (23) ynpyrul ¢ukcarop (40) ynupaercs B G0KOBYIO CTEHKY
Bhipe3a (23) ¢ BEKOTOPBIM 3aNa3bIBAHUEM.

Ilpuopurer ycraHoBNeH 1O AaTe NOAAYM NEpBOH 3aaBkH Ne 10/754,323 ot 09.01.2004,
NOfaHHOH B naTeHTHOE BenoMcTBo CIIIA.
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LETTERS PATENT

Number 536057

ELIZABETH THE SECOND, by the Grace of God Queen of New Zealand and Her Other Realms and Territories, Head
of the Commonwealth, Defender of the Faith; To all to whom these presents shall come, Greeting:

WHEREAS pursuant to the Patents Act 1953 an application has been made for a patent of an invention for

Stab-in connector

{more particularly described in the complete specification relating to the application)

AND WHEREAS

WORTHINGTON ARMSTRONG VENTURE, 9 Old Lincoln Highway, Suite 200, Malvern, Pennsyivania 19355,
United States of America

(hereinafter together with his or their successors and assigns or any of them called "the patentee”) is entitled to be
registered as the proprietor of the patent hereinafter granted:

Address for service: A J PARK, 6th Floor, Huddart Parker Building, 1 Post Office Square, Wellington, New Zealand

NOW, THEREFORE, We by these letters patent give and grant to the patentee our special licence, full power, sole
privilege, and authority, that the patentee by himself, his agents, or licensees and no others, may subject to the provisions
of any statute or regutation for the time being in force make, use, exercise and vend the said invention within New Zealand
and its dependencies during a term of twenty years from 20 October 2004 and that the patentee shall have and enjoy the
whole profit and advantage from time to time accruing by reason of the said invention during the said term:

AND WE strictly command all our subjects whomsoever within New Zealand and its dependencies that they do not at
any time during said term either directly or indirectty make use of or putinto practice the said invention, nor in any way
imitate the said invention without the consent, licence, or agreement of the patentee in writing under his hand, on pain of
incurring such penalties as are prescribed by law and of being answerable to the patentee according to law for his
damages thereby occasioned:

PROVIDED ALWAYS:

(1) That these letters patent shail determine and become void if the patentee does not from time to time pay the renewal fees
prescribed by law in respect of the patent:

(2) That these letters patent are revocable on any of the grounds prescribed by the Patents Act 1953 as grounds for revoking
letters patent:

(3) That nothing in these letters patent shall prevent the granting of licences in the manner in which and for the considerations
on which they may by law be granted:

(4) That these letters patent shall be construed in the most-beneficial sense for the advantage of the patentee.

IN WITNESS whereof We have caused these letters patent to be signed and sealed on 12 October 2006 with effect from 20
October 2004. '

Neville Harris
Commissioner of Patents, Trade Marks and Designs

330 High Street, Lower Hutt
PO Box 30687, Lower Hutt, New Zealand or DX $X 11129, Wellington
Frecphone: 0508 4 IPONZ {0508 447 669), Internationa) callers dial: +64 3 962 2607, Fax; +64 4 560 1691, www.iponz.govt.nz
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NEW ZEALAND
PATENTS ACT, 1953

No: ‘
Date:

COMPLETE SPECIFICATION

STAB-IN CONNECTOR

‘We, WORTHINGTON ARMSTRONG VENTURE, a corporation of the State of Delaware,
United States of America, of 9 Old Lincoln Highway, Suite 200, Malvern, Pennsylvania
19355, United States of America, do hereby declare the invention for which we pray that a
patent may be granted to us, and the tn_ethod by which it is to be performed, to be particularly
described in and by the following statement:- : |
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STAB-IN CONNECTOR
BACKGROUND OF THE INVENTION

Field of the Invention

Sugpended ceilings are used extensively in commercial
and industrial buildings. In such ceilings, a metal grigi
framework of interconnected main beams and cross beams is
hung from a structural ceiling by -wires. The grid supports
acoustical panels in rectangular openings formed in the
grid. _ '

‘This invention relates to the comnectors used in the
grid to Jo:.n a pair of opposing cross heams and a main beam
at grid intersections.

Prior Axt

Suspended ceilings having metal beams intercomnected
into a grid that supports panels are well known. u.s.
Patents 5,839,246 and 6,178,712, for instance, incorporated
herein by reference, show such ceilings.

The grid in such ceilings has, at each grid
intersection, a pair of opposing cross beams and a main
beam that form a connection.

The present invention relates to such a connection.

Each cross beam in such a connection has a conrector
at its end that is thrust, or stabbed-in, from opposing
gides of the main beam, through a slot in the main beam.
The connectors are all identical.

The connector that is first inserted ianto the slot is
prevented from being withdrawn back out of the slot by the
cantilevered latch in the connector, in the form of a
pivoted flexible leaf spring. Such latch, which is integral
with the connector base and formed therefrom by punching,
is biased toward an open position. The 1latch, which is
cantilevered at an angle from the base of the connector,

la
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flexes toward a closed position under the restraint of the
side of the slot when the connector is stabbed through the
slot to make the connectiom, but which then reflexes back
to its biased rest position to prevent withdrawal of the
connector back out of the slot.

Another connector on an opposing cross beam, identical
to the first comnnector thrust through the -slot, is then -
stabbed through the slot in the reduced space in the slot
alongside the first. The latch on the connector contacts
the side of the slot close to the latch pivot, and is
flexed toward a closed position.

In inserting particularly the second comnector into
the slot, with a linear stab-in wotionm, substantial work
and force are necessary to make the commection.

This resistance arises virtually immediately as the
second coonector into the slot enters the slot, and
continues throughout the travel of the commector until it
is seated in a locked position, as described below, with
the first comnector into the slot.

Both connectors intercomnect when the second comnector
into the slot is fully inserted. Detents formed from the
connector base, in the form of hul:hs, that have a cam side
and a locking gide, and the ends of the connectors, flex
and reflex to engage in what is sometimes referred to as a
connector -to-connector lock, or “handshake” lock. Such a
“handshake” connection between the connectoxs prevents the
connectors from being pulled apart 1lineally out of the
slot. The connectors are kept 1laterally and vertically
together. by the glot in the main beam.

In the seated locked position, the second connector isg
horizontally aligned with the first connector within the
confines of the slot, so that the locking detente on the
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connectors are engaged and retained at the same level to
form the connector-to-connector lock. Generally, the
second connector must be either elevated or depressed as it
passes into the slot to achieve such horizontal alignment.
Hence, the profile of the leading edge of the connector is
tapered to guide the connector during its travel through
the main beam slot. NN

Such connectors are well known in the prior art and
are disclosed, for instance, in the above referred to
patents.

Numerous such connections must be made to create a
ceiling grid.

SUMMARY OF THE PRESENT INVENTION

In one aspect, the present invention as claimed
broadly consists in a connector that is stabbed through a
slot in a main beam in a suspended ceiling grid to lock
with an opposing identical connector already in the slot,
and that has a cantilevered locking latch integral with and
pivoted from a base in the connector; wherein theﬁiocking |
latch is pivoted from the base in an arc. ! ’ i
The prior art stab-in connector described above is |
improved so that in at least preferred embodiments‘if takes |
much less force, and less work, to make the connection.
There is less work and less force necessary, because,
in inserting the second connector into the reduced -area of
the slot of the main beam, (1) there is a delay in the
contact between the locking latch and the side of the slot,
so that during the delay, (2) elements in the Eensuing
connection are positioned while offering the least
resistance from fractional forces to such positioning, and

(3) when contact between elements does occur, the elements

are positioned to offer the least resistance to maki
%NTELLEGTUAhj°ﬂ
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To achieve the above, the locking latch, which in its
unflexed position, must extend laterally far enough out
from the base of the connector to prevent withdrawal of the
first connector through the slot before the second

connector is inserted, is pivoted from the connector base
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in an arc, rather than in an acute bend as in the prior
art.

This, as set forth in (1) above, delays contact
between the latch and the side of the slot, when the second
connector is inserted into the slot and, as set forth in
(2) above, such contact is made further out along the latch
from the pivot point, closer to the end of the 1latch,
creating a longer lever arm, so that less force is needed
to close the latch.

The outward end of the locking latch in an unflexed
position, extends to the same position as the prior art
straight latch pivoted at a sharp, acute angle. This
position is necessary, S0 that the connector cannot Be
withdrawn after the latch passes through the slot.

Also, during the delay in (1) above, the second
connector into the slot is being positioned vertically by
the taper on the 1leading end of the connector, which
engages either the top or bottom of the slot, to the same
horizontal level as the first connector, without frictional
regigstance c¢reated in the commection of the prior art,
where the locking latch, virtually immediately, forces the
first and second connection lateraliy together.

By adjusting the sgsecond conmnector into the slot more
quickly vertically as it travels through the slot, the
second conmector, when the locking detents and connector
ends engage in there by flexing, are in a position, as set
forth in (3) above to offer the least resistance to
flexing.

BRIEF DESCRIPTION OF THE DRAWINGS

!figure 1 is a right side elevational of a connection
of two cross beams through a slot in the main beam, showing
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the connectors of the invention engaged in a connector-to-
connector laock.

Pigure 2 is a right side elevational view of the
connector of the invention, shown in the connection of
Figure 1.

Pigure 2a is a top sectional view of the connector of
the invention, taken on the line A-A of Figure 2, with an
enlarged circled portion showing the latch of the
invention.

Figures 3 and 3a are views of a prior art
corresponding to the views of Figures 2 and 2a.

Figure 3 is a side elevatiopal view of a prior art
connector.

Figure 3a is a top sectional view of a prior art
connector taken on the line A-A of PFigure 3, with an
enlarged circled portion showing a prior art latch.

Pigure 4 is a group of graphs, 4a, 4b, and 4c which
represent the forces involved in making a conmection.

Figure 4a is a graph of the force necessary to
overcome resistance in making the comnection of the prior
art,

Figure 4b is a graph of the force necessary to
overcome resist:ang:e in making the comnection of the
invention.

Figure 4c is a graph of the forces represented in 4a
and 4b, overlapped.

DESCRIPTION OF THE PREPERRED EMBOD IMENT
S=RelRs VR UF JHE PREFERRED EMBODIMENT
The Priox Art

U.S. Patent 5,839,246, incorporated herein by
reference, is representative of the prior art connection



‘which is improved by this invention. The connection itself,
and the method of making guch connection, is set forth in
detail in the ‘245 patent.
In the present drawings, a connection of the invention
5 is shown in Figures 1, 1a, with the improvement of the
invention shown more clearly in Pigure 2 .and 2a. In the
present comnection, main beang 20, shoﬁ 'in crosé section,
extends lopgitudinally in a ceiling_ gjrid. Identical
Comnectors 21 and 22 have bean stabbed through a slot 23 in
10 the web 25 of the main beam 20 ang interconnect. The
connectors 21 and 22 are comnected respectively to cross
beams 26 and 27 by xrivets at 28.
In the comnection, the following occurs:
(1) Stabbing end 30 of connector 21 engages detent 31

i5 to form a connector-td—connector connection, as does

end 32 of connector 22 engage detent 33;
(2) Locking latches 40 on comnector 21 and connector

22 are in an unflexed position;
(3) Backstops 35 ang 36 @icomectors 21 and 22 secure .
20 the ends 30 and 32 in the connector-to-connector lock;
. and
(4) Conmnectoxrs 21 and 22 a:.:e kept laterally and
vertically constrained within slot 23 by the cross
sectional configuration of the Comnectors, as well
25 known in the art.
The general configuration 80 far described conforms to
the prior art.
In making the connection shown in Pigures 1 and 1a,
and in the cited patents, a first connector, either
30  commector 21 or 22, both being identical, is thrust or
stabbed through the slot 23 in the prior art manner. In

INTELLECTUAL PROPERTY OFFICE
OF Nz,

28 FEB 2006
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this explanation, it will assume connector 21 is first
thrust through the sglot. .
Locking latch 40 contacts Side of slot 23 and is
flexed enough to allow the 1atch 40 to pass through slot 23
and reflex back to a rest position, in a onme way movement.
In this position, the first connector 21 through the slot
is retained within the slot 23.
The second connector 22 is then thrust through the
slot 23 along side the first connector 21 through the slot
23. Again, locking latch 40 contacts side of slot 23, but
now there is less room in the slot because a comnector has
alrxeady been inserted. The second connector 22 into the
slot, as it is thrust through the slot 23, flexes the latch
40 toward a closed position, until the latch passes through
the slot after which it flexes open to a rest position. The
connectors 21 and 22 also form a connector-to-connector
lock at this point, as seen in Figure 1, wherein the
detents 31 and 33 and the beam ends 30 and 32 have flexed
and then reflexed into a locked position, at rest.
In these stab-in connections, as the sgecond connector
into the slot, for instance connector 22, travels through
the slot 23 to a seated position, 'aﬂ:ér the first connector
21 into the slot has been inserted, the following occurs:
{1) The second comnector 22 is. adjusted vertically
within the slot 23.

{2) The second commector 22 is forced laterally by a
side of the slot 23 against the first conmnector
21,

(3) The locking latch 40 on the second connector 22
is flexed toward a closed position by a sgide of
the slot 23 until the latch 40 passes through the
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gslot 23, and cthen it springs opemn to a rest

position as seenm for instance in Figure 1.

(4) The locking dstents 31 and 33 and connector ends

30 and 32 on the first and second comnectors 21

and 22 are flexed apart as they contact one

another, and r.hen reflexed into a locking
position,

In the prior art, (1) through (4) above overlapped or
occurred virtually simultaneously, so that the force and
work required to complete a connectiom 10 was not only the
sum of the forces necessary to overcome the sum of the
individual resistances crxeated by (1), (2), (3} and (4}
referred to immediaﬁely above, but also the force and work
to overcome the frictiom created when forces (1), (2), (3)
and (4) overlapped, or occurred simultaneously. Thesge
frictional resistances included:

a. The friction between the 1latch 40 on the
second conmnector 22 and the side of the slot
23 as the second connector 22 was being
positioned vertically in the slot 23.

b. The friction laterally between the base of
the connectors 21 and 22.

c. The friction between the top or bottom of
the second connector 22 and the top or
bottom of the slot 23 as the sgecond
connector 22 was being positioned vertically
within the slot 23.

d. The frictiom between the detents 31 and 33
and ends 30 and 32 on the f£irst commector 21
into the slot and second conmector 22 into
the slot 23 as the secoixd connector 22 was
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being vertically posi!:ioned.within the slot

23.
In the prior art, in an attempt to reduce the total
force and work required, the taper 37 or slope on the

‘leading edge of a prior art comnector 15, as seen in Pigure

3, was made at a gradual incline, so the frictibnal forces
could be spread throughout the length of the insertion, as
the second connector into the slot 23 was being adjusted
vertically.

The Present Improvement

The present improvement reduces substantially the
force necessary to overcome the rxesistance from the
frictions (a), (b), (c}) and (4) above and the forces
necessary in (3) above to flex the locking latch 40 of the
invention toward a closed position, and in (4) above to
flex the detents 31 and 33 and ends 30 and 32 relative to
one another to create the connector-to-connector interlock.

As in the prior art, in the present improvement the
cantilevered leaf spring latch 40 continues to be formed,
as by punching, f£rom the connector base 39, as seen, for
instance, in Figures 2 and 2a. The latch of the prior art,
designated 10 as seen in Figures 3 and 3a, is in the form
of a straight lever 11, pivoted at 12. It forms an acute
sharp angle with the base 13 of prior art connector 15.

In the improvement of the invention, the latch of the
invention 40, as seen in Figures 2 and 2a, herein, is
formed from the base 41 with a radius 42, for instance .04
inches, before extending in straight lever fashion. The
straight portion 43 of the latch of the invention 40 forms
an angle A of about 42° with the base 41. Such a curve in

locking latch 40 increases the distance 46 the second
connector 21 or 22, enters into the slot 23 before it

9
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contacts the side of the slot 23 at 47 to .create a
resistance from such latch of the invention 40 against the
side of the slot 23. Such a curved locking latch of the
invention 40 also reduces the distance 48 the latch of the
invention 40 is in contact with the side of the slot 23 as
it is being flexed toward a closed position as it passes
through the slot 23, since it contacts the latch 40 closer
to the end of the latch than does prior art straight latch
10. ‘

With reference to the orientation of the locking latch
40 as shown in Figure 2a, the vertical distance 101 between
the end of the straight portion 43 and the base 51 is about
0.12". The horizontal distance 102 between the end of the
straight portion 43 and the edge 103 of the stabbing end 30
is about 0.24", The horizontal distance 104 between the
radius 42 and the edge 103 of the stabbing end 30 is about
0.11". The connector has a flange 105 with a straight edge
portion 106. The vertical distance 107 between the base 51
and the straight edge portion is about 0.05".

Further, the first contact of the latch of the
invention 40 with the side of the slot 23 is further out
from the point 51 of the latch of the invention 40 where it
is joined to on the base 41, since part of the curved part
of the latch of the invention 40 extends in the plane of
the base 41 and is not exposed to contact by the side of
the slot 23. Point 51 is the cutting start and the bending
start of the latch of the invention 40 as seen in Figure
2a.

Thus, the force exerted by the side of the slot 23 as
the latch of the invention 40 passes through the slot is
applied further from the pivot point 51 than in the prior

art, thus requiring less force to pivot the latch of the

INTELLECTUAL PROPERTY OFFICE
450335-1 OF NZ
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invention 40, than in the prior art straight lever 1latch
10, since the force has a greater lever arm in the latch of
the invention 40 when it meets the side of slot 23 as it is
thrust into the connection.

Thus, less force over a shorter distance is required
to collapse the latch of the invention 40 than was required
to collapse latch 10 in the prior art. This results in

substantially less work that has to be done to make a

INTELLECTUAL PROPERTY OFFICE
OF N.Z.
450335-1

10a
(followed by page 11) 28 FEB 2006

RECE|IVED




15

connection. This beneficial effect in one connection, is
multiplied by the many conmnections required in forming a
ceiling grid for a suspended ceiling.

In the connection improved by the present invention,

" during the time the conmector is being inserted, it is

necessary to adjust the comnector vertically, so that when
fully inserted, the comnector fits vertically into the slot
23,

Since the force necessary to collapse the latch 10 of
the prior art was substantial, and arose near the leading
edge of the connector, the taper that guided the comnector
vertically to its fully seated position so that the
connector was in place vertically when fully inserted, was
gradual, to limit the 'added resistance at any one point in
the insextionm.

Thus, even when the comnector-to-conmector interlock
was being created, wherein the detents were flexing, the
connector was still being adjusted vertically. in view of
such necessity to wmake the taper gradual rather than
abrupt, thereby creating still more resistance.

In the present invention, the taper 38 at the leading
edge of the conmector 21, 22 is made relatively abrupt, at
a steeper angle, so that a relative immediate adjustment is
made vextically CC; the connector as it is Dbeing inserted
into the slot 23. EBEven thougﬁ a more Ssteep, immediate
adjustment would normally require a greater insertion force
than that of a graduwal insertion, there is less, rather
than more force required. This reduction in force is
ocbtained by the delayed contact of the locking latch of the
invention 40 with the side of slot 23, since there is
virtually no drag or resistance from the locking latch of
the invention 40.

11
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There is a further benefit that is achieved by early
vertical positioning of the connector within the alot 23
during ingsertion. As the detents 31 and 33, and the ends 30
and 32 of the first and second connectors of the invention
20 and 21 come into contact, the detents and ends axe at a
position relative to one another, vertically, where there
is least resistance to flexing of these elements laterally
into the 1locking position. Whereas in the prior art,
contact was made between detents and ends and force was
exerted between these elements, off-center from their most
flexible position, the force required to flex the detents
and ends, was again substantial.

Figures 3 and 3a show a prior art connector, wlule
Figures 2 and 2a show 4 connector with the improvement of
the invention.

As seen in Figures 3 and 3a, prior art latch 10 in the
form of straight lever 11, is pivoted at an acute angle to
base 13 of a prior art connector 15. Dotted 1line 17
represents, in the enlarged portion, the side of slot 23 as
the comnector 15 of the prior art is inserted into the slot
23. The prior art conmector 15 travels the distance at 16
before it encounters the side of the slot at 19, which is
at a distance 18 from the end of the prior art latch 10.

In Pigures 2 .and 2a, there is shown the connector of
the invention 22, which is identical to the connector of
the invention 21, with the latch of the invention 40.
Again, as in Figure 3a, dotted line 17 in the enlarged
portmn, represents the gide of slot 23 as the connector 22
is inserted into the slot 23. The connector 22 travels the
distance 46 before it éncounters the gside of the slot 23 at
47. This is a distance 4§ fxom the end of the latch of the
invention 40.

12
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The benefits of the present improvement over the prior

art are shown graphically in Figures 4a, 4b and 4c.

Pigure 4, including 4a, 4b, and 4c, shows the
regigtances encountered in a prior art connection compared
to the forces encountered in a connection with the improved
connector of the invention.

In the prior art, the line from 80 to 81 represents
the registance encountered during the initial insertion of
the second connector into the slot, while the latch 10 is
being flexed from its initial contact with the side of the
slot 23, until the resistance reaches its highest at about
27 pounds at point 81.

The contact of the straight lever 11 of prior art
latch 10 is relatively close to the pivot 12 during this
travel. At 81, there is a drop off in resistance during
travel to point 82 to about 10 pounds. The straight lever
latch 10 of the prior art during this drop off, contacts
the side of the slot 23 furtber out along its straight
lever 11, as it travels through the slot 23, so less force
is necessary, since the lever arm is longer than at the

initial contact.

At 82 there is a rise again in resistance due to the. B

flexing of the detents 31 and 33 and connector ends 30 and
32 while they are forming a connector-to-connector 1lock.
The resistance rises to point 83 at which point the

connector -to-connector lock is completed, and all elements

have reflexed to a rest position with no further resistance
or movement occurring.

The forces vrequired to overcome the resistance
encountered in making a connection with the improvement of
the invention is shown graphically in Pigure 4b. The same
movement Of the second comnector 22 into the slot 23,

13
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having the latch of the invention 40, is shown, as was
shown with the prior art comnector, in Figure 4a. Imitial
contact with the side of the slot 23 occurs at 90 and rises
to 91 where there is a resistance of about 14 pounds. There
is a very slight drop off in resistance as the latch of the
invention 40 passes through the slot. The resistance then
rises to point 93 at about 16 pounds while the connector-
to-connector lock is being formed as the detents 31 and 33
and comnector ends 30 and 32 are flexing, after which there
is a drop off at point 94, where all resistance ends after
the connector-to-comnector lock is formed. '

The force necessary, and the distance over which the

force must be applied, is obviously remarkably less, in
making the connection, with the present improvement in the
connector.

Figure 4c overlaps the charts of Figures 4a and 4b,
with the locked position of the prior art connection, and
the connection of the invention as an overlapped commcn
point along the horxizontal axis at 96. AX im the chart
represent the distance of the delay in contact between the
prior art latch 15, and the latch of the invention 40, with
the side 17 of the slot 23, as the second connector into
the slot is being insgerted. Again, Figure 4c, in chart
form, represents the substantial reductiom in force, and
work necessary to make the presein:‘ connection, over that to
make the prior art.connection.
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WHAT WE CLAIM IS:

1. A connector that is stabbed through a slot in a main
beam in a suspended ceiling grid to lock with an opposing
identical connector already in the slot, and that has a
cantilevered locking latch integral with and pivoted from a
base in the connector;

wherein the iocking latch is pivoted from the base in

an arc.

2. The connector of claim 1, wherein the arc forms a

radius of about .04 inches.

3. The connector of claim 1 or 2, wherein the latch has a
straight portion extending from the radius, a stabbigg end,
and a flange with a straight edge portion, the latch being
constructed substantially in accordance with Figﬁ;e 2a
wherein the angle between the straight portion and tﬁe base
is about 42°, the vertical distance between the end of the
straight portion and the base is about 0.12", the
horizontal distance between the end of the straight portion
and the stabbing end is about 0.24", the horizontal
distance between the radius and the stabbing end ié:about
0.11", and the wvertical distance from the base to the
straight edge portion of the flange is about 0.05".

4. The connector of any one of claims 1 to 3, wherein
pivoting the locking latch from the base in an arc provides
a delay in contact between the side of the slot and the
locking latch, during which delay a taper on the connector
being stabbed through the slot positions the connector

vertically within the slot, more quickly than without the

delay. INTELLECTUAL PROPERTY OFFICE
450335-1 15 OF N.Z.
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5. The connector of any one of claims 1 to 4, wherein
pivoting the locking latch from the base in an arc provides
a delay in contact between the side of the slot and the
locking latch, so that a greater lever arm is created to
flex the locking latch as it is stabbed through the slot
than would be created without the delay. T

6. The connector of any one of claims 1 to 5, wherein
pivoting the locking latch from the base in an arc provides
a delay in contact between the side of the slot and the
locking latch, during which delay the lateral friction
created between the connector already in the slot, and the
connector that 1is being stabbed through the slot, is
substantially reduced from said lateral friction created

without the delay.

7. The connector of any one of claims 1 to 6, wherein
pivoting the locking latch from the base in an arc provides
a delay in contact between the side of the slot and the
locking latch, so that during the delay the connector being
stabbed through the slot can be adjusted vertically to a
position where it locks with the connector already in the
slot.

8. The connector of any one of claims 1 to 7, wherein
substantially 1less force over a shorter distance is
required to pivot the locking latch from the base in an
arc, to lock the connectors to each other and to the main
beam, than is required without pivoting the locking latch

from the base in an arc.

INTELLECTUAL PROPERTY OFFICE
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9. A connector as claimed in claim 1 and substantially as
herein described with reference to any embodiment

disclosed.
10. A connector substantially as herein described with

reference to any embodiment shown in Figure 1-Figure 2b of

the accompanying drawings.
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It is hereby certified that a patent has been granted to the patentee for
an invention entitled "STAB-IN CONNECTOR" as disclosed in the above
mentioned application for the term of 20 years from the 7 day of
DECEMBER 2004, in accordance with the provisions of the Patents Act,1970.
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